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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by the Northwest
Florida Water Management District NWFWMD) for the Southern Division, Naval
Facilities Command, under contract N62467-93-C-0680. That contract retains the
NWFWMD to develop a plan for conducting an investigation of soils and ground
water at the Naval Technical Training Center, Corry Station, Pensacola, Florida to
determine the extent and source of dieldrin contamination.

1,1 Purpose

The purpose of this QAPP is to define responsibilities and prescribe requirements
and procedures for assuring that the specific site investigations undertaken are
planned and executed in a manner consistent with quality assurance objectives.
This QAPP provides guidance and specifications to assure that:

e All field activities, including sample collection and physical measurements,
are valid through conformance to accepted procedures, calibration, and
preventative maintenance;

e Samples are identified and controlled through sample tracking systems and
chain-of-custody procedures;

¢ Records are retained as documentary evidence of the quality of samples,
applied processes, equipment, and results;

¢ Generated data are validated and their use in calculations is documented;
and

¢ (Calculations and evaluations are accurate, appropriate and consistent
throughout the project.




12 Scope

The requirements and specifications of this QAPP apply to all NWFWMD and
subcontractor activities as appropriate for each project undertaken under contract
N62467-93-C-0680. The requirements and specifications of this QAPP will cover all
activities associated with the collection and documentation of field analytical data
and environmental samples for laboratory analysis up to, and including, delivery of
samples to the analytical laboratory. A separate laboratory Quality Assurance
Project Plan will be required of the analytical laboratory performing these services.
The prime responsibilities delineated in Section 4.0 -- Project Management Plan
extend to all quality-related controls and activities.
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This QAPP defines the data and measurement quality objectives and details the
methods, materials and procedures which will be used to assure that all technical
data generated during the performance of the investigations at Corry Station are
accurate, representative, and ultimately capable of withstanding professional
scrutiny. Specific quality assurance/quality control (QA/QC) procedures to be
employed, the responsibilities of NWFWMD personnel involved, and the
administrative mechanism for coordinating the project are described in this

document.

All QA/QC procedures will be in accordance with applicable technical standards,
U.S. Environmental Protection Agency (USEPA) requirements, Naval Energy and
Environmental Support Activity (NEESA) requirements, and specific project goals
and requirements. This QAPP has been prepared in accordance with applicable
USEPA, Florida Department of Environmental Protection (FDEP), and U.S. Navy
guidance documents.

QC will consist of a system of checks on field sampling and laboratory analysis
which will provide information on the quality of the methods used and of the
analytical data. The NWFWMD will assure these objectives through appropriate
precautions, careful scrutiny of method and procedure and systematic quality
control checks.

QA procedures will provide the supervision and oversight necessary to certify that
field and laboratory QC procedures have been properly implemented. The authority
of NWFWMD personnel will extend to all the quality-related activities of these
projects. The organization of the overall program, its lines of communication,
designated responsibilities, and its quality assurance procedures are intended to
work in concert to prevent sub-standard performance or erroneous results.




14 Oversicht

The QA and QC procedures described in this QAPP are aimed at preventing
isolated sub-standard or erroneous actions from occurring in essential areas.
Subcontractors will be required to use laboratories with FDEP-approved
Comprehensive Quality Assurance Plans (CompQAPs). Duplicate, blank, replicate
and spiked samples will be used to develop estimates of the quality of the analytical

data.

Detection limits will be in accordance with USEPA-approved methods, where
available, for analysis of organics and inorganics.

Field audits will be conducted to verify that proper sampling techniques and chain-
of-custody procedures are followed. Field data compilation, tabulation, and analysis
will be checked for accuracy. Calculations and other post-sampling tasks will be
reviewed by NWFWMD personnel.

Equipment used to take field measurements will be maintained and calibrated in
accordance with established procedures. Records of calibration and maintenance
will be kept by assigned personnel.

Document control procedures will be used to coordinate the distribution, coding,
storage, retrieval, and review of all data collected during all fieldwork activities.




2.1 _ Facilitv Descripti

The NTTC Corry Station is located in southwestern Escambia County, Florida,
approximately 1.5 miles (mi) west of the City of Pensacola and approximately 2.5 mi
north of NAS Pensacola (Figure 2-1). The station has an area of 604 ac (ac)
(NEESA, 1992) and presently hosts 4 principal functions: a Naval Technical
Training Center (NTTC); the Naval Hospital, the Navy Shopping Mall; and Corry
Family Housing. The NTTC is the station's primary mission and provides Navy
personnel with training in cryptology, electronic warfare, photography, and optical
and instrument repair (SOUTHDIV, 1989). This activity encompasses most of the
station's surface area (431.5 ac). The Naval Hospital occupies 42.5 ac; Corry Family
Housing occupies 88.5 ac; and the Navy Shopping Mall occupies 41.7 ac.

Historically, Corry Station has hosted a number of functions. The station was
originally commissioned as an Outlying Landing Field (OLF) in 1928 (SOUTHDIV,
1989). It had this function for a period of 30 years, until 1958, at which time the
OLF was decommissioned. In 1961, the station was recommissioned as a training
center. In 1973, the station was re-designated a NTTC, with the addition of
electronic warfare training and the Naval School for Photography (SOUTHDIV,
1989).
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22 Previous I tigati  C Stati

Previous investigations into the nature and extent of ground water contamination
at Corry Station are few in number. The most significant investigation to date was
a potable water investigation conducted by the Oak Ridge National Laboratory
(ORNL, 1989). This effort had several objectives, including confirmation of the
presence of dieldrin in raw water from potable wells on Corry Station. A risk
assessment was performed, as were mixing simulations. The goal of the mixing
simulations was to assess the feasibility of reducing dieldrin concentrations to
acceptable levels by judicious use of the existing wells. The ORNL work effort
confirmed the presence of dieldrin at Corry Station.

E. C. Jordan Co. (1990) prepared a brief report on the status of the UST release
detection program at Corry Station. The report cites regulated underground
storage tanks (USTs) at three locations on Corry Station. These include: 3 tanks at
the old base exchange service station; 1 tank at facility 1064; and 2 tanks at facility
3765 (Vehicle Fuel Dispensing Facility). The report documents construction details
and boring logs for 4 compliance monitoring wells (CRY-1064-1 through CRY-1064-
4) installed around facility 1064.

The Naval Energy and Environmental Support Activity (NEESA) prepared a
Preliminary Assessment Report (NEESA, 1992) for Corry Station. This report
documents a Potential Hazardous Waste Site Preliminary Assessment conducted for
Corry Station. The report discusses: previous and current underground storage
tanks; a suspected landfill; and the dieldrin contamination problem.

The NWFWMD will conduct a Remedial Investigation on the soils and ground water
at Corry Station to determine the areal extent, the concentrations, and possible
source(s) of the pesticide dieldrin, which has been detected and is being treated in
all ten potable supply wells at Corry Station, which supply both Corry Station and
NAS Pensacola. Other contaminants may be discovered and will be addressed as
required by USEPA, State, and Navy policies.




23 _Site-Specific A :

The activities to be undertaken by the NWFWMD will be technical investigations
consisting of a variety of tasks at a variety of sites. Work activities to be
undertaken at each site are described in the accompanying Work Plan document.
Work to be undertaken at each site is presented in the form of a site assessment
(Figure 2-2). The field activities which constitute a site assessment will be those
measurements and samplings (soil, water, etc.) determined to be appropriate for
each site. The site-specific assessments generated for the Corry Station
investigation include the following information:

« Summary of proposed monitor well construction details;

+ Site vicinity map with proposed sampling locations;

« Identification of investigation approach and methods;

« Summary of sample types, number, and analytical parameters.

There are seven site-specific assessments anticipated. The approach of the
investigation is such that the site-specific assessments are independent from each
other, in the effort to gain a synoptic understanding to the dieldrin problem.
Therefore, each assessment is essentially, an investigation in itself. However,
within each assessment there is a similar order of work tasks. The primary work
task within each site-specific assessment targets the best perceived means to
answer the particular issue of the assessment. In the event there is a basis for
additional activities within the site-specific assessment, those activities are
identified and will require workplan modifications. The site-specific assessments
are outlined in Table 2-1.
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TABLE 2-1

SITE-SPECIFIC ASSESSMENTS

Site # Assessment Purpose
1 Northeast Perimeter Assessment Dieldrin distribution,
Source characterization
2 Buildings Assessment Source characterization
3 Football Field Assessment Dieldrin distribution,
Source characterization
4 Assessment of the Vicinity of Dieldrin distribution,
Corry Wells # 7 and # 8 Source characterization
5 Southwest Assessment Dieldrin distribution,
Source characterization
6 Assessment of the Vicinity of Dieldrin, benzene and PCE
Corry Wells # 11 and # 12 distribution, Source
characterization
7 Potable Supply Assessment Dieldrin distribution,
Source characterization,
Mode of transport
characterization
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>4 Proiect Authorit

This project will be conducted under the Naval Installation Restoration (IR)
Program. The IR Program is designed to investigate and remediate uncontrolled
hazardous waste disposal sites located on Naval installations and ancillary
facilities. IR Program investigations are designed to identify and quantify
contamination resulting from past Navy operations and to eliminate existing or
potential hazards to public health in an environmentally responsible manner.

The IR Program will be performed in accordance with U.S. Navy management
guidance and in compliance with 40 CFR 300, the National Oil and Hazardous
Substances Pollution Contigency Plan (NCP), the Resource Conservation and
Recovery Act (RCRA) and other applicable or appropriate and relevant
requirements. The Department of Defense (DOD) initiated the IR Program as a
component of compliance with the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) as modified by the Superfund
Amendments and Reauthorization Act (SARA).

An IR project is usually implemented by these steps:

1. Records Search. An installation-wide records search, review of past studies and
personnel interviews collects evidence of contamination at the installation. The
information is then evaluated to determine the potential hazard.

2. Confirmation/Quantification. On-site investigations, physical and chemical
analyses determine and quantify the existence, location and level of
contamination. Priorities for remedial action are established. Additional
investigation, beyond that anticipated, may be necessary to generate sufficient
data for the assessment of remedial alternatives; or to eliminate a site from the
remediation plan. This phase is generally referred to as the Remedial
Investigation (RI) or Preliminary Assessment and Site Inspection (PA/SI).

3. Technical Development. At any time during the project, the need to conduct
more intensive monitoring or to examine technologies for the assessment of
environmental effects may be identified.

4. Remedial Actions. Control technologies that will comply with DOD, USN,
USEPA, and state regulations and policies on hazardous wastes are selected.
This usually is done in two steps: design of remedial actions or Remedial Design
(RD) and implementation of remedial actions or Remedial Action (RA). The first
step is also termed a Feasibility Study (FS). This step, in combination with Task
Number 2, would be called a Remedial Investigation/Feasibility Study (RI/FS).

11




3.0 SITE-SPECIFIC QUALITY ASSURANCE

The purpose of this QAPP is to detail the procedures by which the NWFWMD
intends to ensure the quality of technical data generated during the investigation at
Corry Station. This QAPP describes or references the quality assurance/quality
control procedures and methods which will be required by the NWFWMD for the
Corry Station project. Some procedures and methods in this document may not be
necessary for this investigation, but are included because their use is conceivable
under some circumstances.

This QAPP attempts to include any procedures which may be essential to
maintaining high levels of accuracy, precision, completeness, representativeness,
and comparability in sampling and analytical results (See Section 5.0 -- Quality
Assurance Objectives) for definitions of these concepts). More detailed
mformatmn may be found in the FDER (now FDEP) SLEMLQI&BILE

: a pe \ ple Colle ivities, September
30, 1992 (FDEP SOPs) and the USEPA, Reglon IV, Environmental Compliance
Mﬁ&a&d@&n&a@gﬂ&&dmmiﬂumw February

1, 1991 (EPA SOPs). Further information can be found in the references listed in
Section 17.0 -- References. Any questions about the procedures described in this
document or its appendices will be resolved by consultation between the NWFWMD

and the subcontractor.

The NWFWMD will subcontract the work of drilling, field measurements, collection
of soil and water samples, delivery of samples to laboratories, sample analysis, etc.
The NWFWMD and its designated personnel will oversee performance of all tasks
associated with this project. All subcontractors are accountable to the NWFWMD
on issues associated with acceptable and timely performance. Section 4.0 outlines
the NWFWMD's organizational structure and the planned organizational structure
for the Corry Station investigation, delineating the lines of authority and
communication.

The NWFWMD will require that analyses of collected samples be performed by
laboratories which have a Comprehensive Quality Assurance Plan (CompQAP) that
is currently approved by the Florida Department of Environmental Protection
(FDEP). CompQAP approval will have to be maintained throughout the project.
The laboratory must be approved for the analysis of any substance anticipated to be
sampled at Corry Station (e.g. dieldrin, benzene, PCE, etc.)

In order to maintain consistency in data collection results, the same methods and

QA/QC procedures will be used for each site-specific assessment. Accordingly, no
site-specific variations in QA/QC are anticipated.
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4.0 PROJECT MANAGEMENT PLAN

In performing the soil and ground water contamination investigation of the Corry
Station, the NWFWMD will be responsible for the overall management and
performance of the field data collection and analysis, and coordination, as needed,
with other resource management and regulatory agencies. The following sections
outline the NWFWMD's organizational structure and statutory relationship with
the other regulatory agencies, and the planned organization structure for
performance of the Corry Station investigation.

L1 NWFWMD O izational Struct

The Corry Station investigation will be conducted by the Division of Resource
Management of the Northwest Florida Water Management District (NWFWMD).
This is the NWFWMD's principal technical division, and it has primary
responsibility for all programs and projects related to ground water and surface
water quality and quantity, engineering services, field services, and environmental
and resource planning. Figure 4-1 illustrates the overall organizational structure of
the Resource Management Division. Most technical work associated with the
investigation will be performed by the division's Ground Water Bureau, with
support from the Surface Water Bureau, the Environmental and Resource Planning
Bureau, and the Field Services Section.

The NWFWMD has the statutory authority and responsibility to provide for the
conservation, protection, management and control of the waters of the state, which
include all surface and ground water within the state and such estuarine and
coastal waters that lie within jurisdiction of the State of Florida. The Florida
Department of Environmental Protection (FDEP) exercises general supervision over
state water policy, promulgation and adoption of water resources regulatory
programs, and coordination of resource management and protection programs.

The NWFWMD is authorized to engage in such technical evaluations, special
projects and programs, and to implement regulatory programs for consumptive uses
of water, well construction and surface water management facilities as it deems
necessary to conserve, protect and preserve the waters of the state. The
NWFWMD's organizational structure is project and program oriented, and provides
the flexibility necessary to form multi-disciplinary project teams that include the
technical and regulatory staff appropriate for the project and full administrative
support for all matters related to financial and contract management.

13
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{5 Project O izati

The Corry Station investigation will be completed using a combination of
NWFWMD staff and subcontractors retained by the NWFWMD to provide specific
services. These include; laboratory analysis, drilling services, selected field data
collection and specialized consultant services. Procedures for selection of
subcontractors are outlined in Work Plan Section 12.4 -- Subcontractor
Selection Procedures.

Based on previous experience in completing projects performed under contract with
state and federal agencies, the NWFWMD has developed a project management
structure that includes the following: 1) a senior management or executive officer,
2) Project Director, 3) Project Manager, 4) task leaders responsible for performance
of discrete project tasks or elements, 5) Program Administrative Officer, 6) Quality
Assurance Officer and 7) technical staff and field personnel assigned to data
collection, data management and analysis. In performing the Corry Station
investigation, senior NWFWMD staff will be assigned to the key roles of Project
Director (Division Director level), and Project Manager (Bureau Chief level). For
purposes of this investigation, the Project Director and Program Administrative
Officer will report directly to the NWFWMD's Executive Director (Chief Executive

Officer).

The proposed organizational structure of the investigation is illustrated in Figure 4-
2. A major effort of the Phase II investigation is in field data collection and water
quality/soils analyses. Therefore, communication and between the NWFWMD field,
supervisory, and quality assurance staff and the subcontractors is emphasized.
There will be 2 primary subcontractors; Drilling/Field Data Collection subcontractor
and Laboratory Services subcontractor.

A NWFWMD staff member will be Field Supervisor; assigned to supervise the field
data collection activities, scheduling of field tasks, and coordinating activities of the
2 primary subcontractors. The Field Supervisor, will provide on-site field oversight
during the critical periods of drilling, sampling and other field related activities and
report directly to the Task Leader for field data collection. The Field Supervisor
will be the field subcontractor's contact and direct link to the NWFWMD. The Field
Supervisor will also represent the NWFWMD Quality Assurance Officer (QAO)
during daily activities.

15




The QAO will be responsible for ensuring that the primary subcontractor for field
related services adheres to the Quality Assurance Project Plan. The Quality
Assurance Officer will also review the quality control/assurance reports from the
subcontractor who will perform the laboratory services.

In addition to the primary contractors, a geochemical consultant will be retained to

provide an independent quality assurance and guidance to NWFWMD on scientific
issues related to colloidal geochemistry.
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4.3 Key Project Personnel

The role and responsibility of the key project personnel for the Corry Station
investigation are briefly summarized below. Resumes of the project staff are
provided in Work Plan Appendix D -- Project Personnel Resumes.

4.3.1 Executive Officer

Mr. Douglas Barr, P.G.,, NWFWMD Executive Director, will provide policy and
executive level assistance to the Project Director and Project Manager in matters
relating to approval of contracts and subcontracts, commitment of NWFWMD
resources to the investigation, and the development of contracts, negotiated time
and fee schedules, and contract amendments. As needed, he will also meet with
SOUTHDIV and Corry Station staff to discuss the conduct and performance of the
investigation and assist in the resolution of unforeseen problems and
implementation of corrective actions.

4.3.2 Project Director

Christopher Howell, Ph.D., will serve as the Project Director and will assume
overall responsibility for ensuring that the Corry Station investigation meets the
objectives of SOUTHDIV and that the full resources of the NWFWMD are made
available for performance of the investigation. He will also have primary
responsibility for oversight of the project schedule, providing the necessary level of
quality assurance, and serve as the principal point of control between the Project
Manager, Program Administrative Officer and SOUTHDIV and Corry Station staff.
As needed, the Project Director will also provide for coordination of the program
activities with the appropriate state and federal agencies, including the Florida
Department of Environmental Protection and the USEPA.

4.3.3 Project Manager

Mr. Thomas Pratt, P.G., will be assigned as Project Manager and will be responsible
for overall management and timely completion of the project, including supervision
of all technical work elements and tasks associated with completion of the
investigation, scheduling of activities to be performed by project staff and/or
subcontractors, monitoring and control of the project budget and scope of work, and
preparing necessary project progress reports and final reports. Other duties will
include:

o development of specific workplans for performance of all principal project
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tasks and assignment of task leaders and project staff;

o initiation and performance of all subcontracts for support services in
compliance with Chapter 287, Florida Statutes, and monitoring of
subcontractor performance and costs as stipulated in the terms of the
subcontract;

o providing for regular meetings and contact with SOUTHDIV staff and
appropriate staff from Corry Station regarding the progress and status of
the program; and

o review and approval of all invoices submitted to the NWFWMD from
subcontractors and vendors to ensure that all goods and services were
received, and work was performed in accordance with the terms, conditions
and specifications of the subcontract.

4.3.4 Task Leader--Field Data Collection

Mr. Christopher Richards, P.G., will serve as the Task Leader for performance of
field work and data collection. In this capacity, he will coordinate and review the
day-to-day activities of all field data collection staff and subcontractors, and have
primary responsibility for the planning management and scheduling of all field
investigations. These include surface and subsurface soil sampling, installation of
soil borings and monitor wells, proper development of ground water monitor wells,
ground water sampling and delivery of samples to the analytical laboratory, and
performance of slug tests and single-well and multi-well aquifer tests. In addition,
he will have direct responsibility for ensuring that all field data collection activities
are performed in accordance with the QAPP.

Mr. Richards will be in charge of the on-site Field Supervisor and the Quality
Assurance Officer, whose roles are to assist Mr. Richards in adequately serving this
primary function. Mr. Richards will also serve as the Site Safety Coordinator. The
Task Leader will assist the Project Manager in the planning and development of
workplans for performance of all field data collection activities, assuring adequate
resources are available for the performance of the field activities, and provide direct
support to the Project Manager in monitoring the schedule and budget for the field
data collection programs. As needed, the Project Director and Project Manager may
designate additional task leaders to coordinate and supervise the performance of
other discrete project tasks.

4.3.5 Program Administrative Officer

Mr. Larry Wright will provide administrative services for the Corry Station
investigation and will be responsible for all billing activities, final approval and
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payment of purchase orders and invoices received from subcontractors and vendors,
and provision of program financial reports to the Project Director and Project
Manager for purposes of monitoring the program budget and expenditures. In
addition, the Program Administrative Officer will be responsible for ensuring
compliance with all applicable state and NWFWMD procurement procedures as
provided for in Chapters 120, 287 and 373, Florida Statutes, Chapter 40A-1, Florida
Administrative Code, and all federal acquisition regulations.

4.3.6 Quality Assurance Officer

The NWFWMD's Quality Assurance Officer is Mr. Paul McGinty. The Quality
Assurance Officer will be responsible for ensuring that the QAPP for field data
collection activities and laboratory analysis are strictly adhered to and enforced.
The Quality Assurance Officer will also be responsible for implementation of quality
control procedures and will conduct periodic audits of quality assurance procedures,
and report the results to the Project Director and Project Manager. As needed, the
Quality Assurance Officer will also update and amend the QAPP.

4.3.7 Agency Safety Coordinator

The NWFWMD's Agency Safety Coordinator is Ms. Kim Dupree-Wiggins. The
Agency Safety Coordinator will be responsible for administrative issues associated
with implementation of the Health and Safety Plan. Ms. Dupree-Wiggins will work
closely with the Project Manager and the Site Safety Officer during the course of the

investigation.
4.3.8 Technical Staff and Field Personnel

Qualified technical and field personnel from the NWFWMD will accomplish specific
work elements associated with field data collection, data analysis and report
preparation. Technical activity leaders are designated by the Project Director and
Project Manager to provide specific expertise for completion of selected project
activities and elements. Generally, the technical activity leaders are the senior or
most experienced members of the NWFWMD staff in any given technical area of the
project. These staff are identified on the project organization chart (Figure 4-2), and
their roles and anticipated responsibilities are summarized below.

o Mr. Honesto Roaza, P.G., Associate Hydrogeologist, will provide guidance
and assistance in the development and performance of the field data
collection program to ensure that all necessary information is obtained for
the successful calibration, verification and application of the three-
dimensional ground water flow and contaminant transport model to be
developed in conjunction with Phase III of the investigation. Mr. Roaza
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will also assist in the interpretation of the Phase II field data and
development of the conceptual model.

e Mr. David Barton, Director of Information Systems Section, will be
responsible for computer services and ARC/INFO Geographic Information
System support for the investigation. The computer services include
computer resource availability, customized software support, software
maintenance and coordination of the GIS staff to provide GIS-related
services.

As needed, other staff may be assigned to the project on a short-term basis to
provide technical guidance or complete specific task elements. These include Dr.
Graham Lewis (Project Biologist), Dr. Pam Latham (Statistical Analyst/Biologist)
and Dr. Ruben Arteaga (Computational Hydrologist).

The following is a summary listing of the key project personnel that will be assigned
to the Phase II investigation. Revisions and designation of additional personnel
may be made prior to initiation of the Phase II investigation.

h Flori. M ment Distri

Mr. Douglas Barr, Executive Officer

Dr. Christopher Howell, Project Director

Mr. Thomas Pratt, Project Manager

Mr. Christopher Richards, Task Leader--Field Data Collection
Mr. Larry Wright, Program Administrative Officer

Mr. Paul McGinty, Quality Assurance Officer

SOUTHDIV
Mr. David Driggers, Engineer-in-Charge

Activity Envir n rdinator

Mr. Ron Joyner
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5.0 QUALITY ASSURANCE OBJECTIVES

Quality assurance objectives are designed to insure that:

1) sampling will be valid for the objectives of the study;

2) sample handling will preserve the validity of the samples;

3) data treatment will yield a valid representation of the samples adequate to
present an accurate picture of the population sampled; and

4) documentation will verify that sampling, sample handing, and data treatment
has been done as planned.

The general quality assurance and control goals listed below have been a guide in
developing sampling protocols, documentation procedures, and measurement
objectives. These objectives should be numerical and statistical where possible.
Measurement criteria will be based on site conditions, the purposes of the project,
and knowledge of available measurement and analysis capabilities. The use of
these measurements in calculations and evaluations is also governed by provisions

of this QAPP.

When quality assurance instructions are strictly followed during sample collection,
handling and analysis, the data produced will be of a known and defensible quality.
The QA and QC objectives established by NWFWMD for this project are intended to
ensure information of adequate quality and quantity:

e to describe and predict the ground water flow patterns and
elevations in the aquifers underlying the Corry Station site and the
characteristics of the aquifer matrix;

o to determine the current chemical character of ground water flowing
into and out of the aquifers underlying the Corry Station site;

o to form a sound basis for the assessment of each site and to support
recommendations for management alternatives; and

e to produce documented, consistent and technically defensible data
adequate to fulfill the purpose of the study.
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For sample collection and handling, the NWFWMD will use or require the QA/QC

procedures of either the FDEP Standard Operating Procedures or the USEPA

Standard Operating Procedures. For data management, sample analysis, and data
analysis, the NWFWMD will require the procedures of the FDEP SOPs or formulate

its own requirements.
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51 Data Quality Obiecti

Data Quality Objectives (DQO) are a classification system by which the likely and
appropriate use of data is related to appropriate levels of care and sophistication in
data collection and analysis. DQO criteria specify the procedures necessary to
insure that data is accurate and precise enough to support the demands of its
intended use. DQO criteria include specifications of sampling procedures,
equipment materials, decontamination methods, well construction, analytical
methods, detection limits, analyte classes, etc.

DQOs are defined in Data Quality Objectives for Remedial Response Activities,
EPA/540/G-87/003. The USEPA SOPs recommend that these DQOs be considered
when planning any study of environmental contamination. In "Sampling and
Chemical Analysis Quality Assurance Requirements for the Navy Installation
Restoration Program,” the Naval Energy and Environmental Support Activity
(NEESA) designates general levels of analytical data quality that are applicable to
investigations of naval facilities as E, C, and D (corresponding to USEPA Levels III,

IVand V).

Data resulting from analyses meeting USEPA Level III and IV criteria can be used
for site characterization, monitoring during implementation, evaluation of
alternatives, engineering design or risk assessment. Level III analyses can be used
to detect organics; Level IV analyses can be used to detect analytes on the
Hazardous Substances List (HSL) organics, using instrumental analysis, at low
parts per billion detection limits.

FDEP SOPs will support either USEPA Level III or IV sample collection and
analysis. The site investigations at Corry Station will use USEPA Levels III and IV
routinely. Level I (portable field instruments) will be used in conjunction with the
analytical sample collection to develop a complete characterization of ground water
conditions at Corry Station. It is not anticipated that Level II (tentative, but
analyte-specific) methods will be used.

All measurements will be conducted to ensure the analytical results that are
representative of the media and conditions measured. Unless otherwise specified,
all data will be calculated and reported in units consistent with those used by other
organizations reporting similar data to allow comparability of data bases. Data will
be reported in micrograms per liter (ug/L) and milligrams per liter (mg/L) for
aqueous samples; micrograms per kilogram (ug/kg) and milligrams per kilogram
(mg/kg) for soil/sediment samples; or otherwise as applicable.




5.2 Terminology

5.2.1 Accuracy

Accuracy is the degree of agreement of a measurement or the average of several
measurements with an accepted reference of "true" value; it is a measure of error or
bias in the collection, handling, or analysis of a sample, or in 2 or more of these
activities.

5.2.2 Precision

Precision is the degree of mutual agreement among individual measurements of a
given parameter under the same conditions. Precise analyses may not be accurate,
but may differ from the real value by a consistent amount.

5.2.3 Completeness

Completeness is a measure of the amount of valid data obtained from
measurements and analysis compared to the amount expected to be obtained under
normal conditions. Incomplete results may arise due to such factors as insufficient
sample volume for analysis or damage to samples during shipment.

5.24 Representativeness

Representativeness expresses the degree to which data accurately and precisely
represent a characteristic of a population. Careful choice and use of appropriate
methods in the field will increase the representativeness of samples. This is
relatively easy with water or air samples if these media are homogeneous. In
contrast, soil and sediment contaminants are unlikely to be evenly distributed, and
hence it is important for the sampler and analyst to exercise good judgment when
collecting a sample.

5.2.5 Comparability

Comparability expresses the confidence with which one data set can be compared to
another.
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5.3 Measurement of Analvtical Data Quality

5.3.1 Accuracy

The accuracy of a particular analysis is measured by assessing its performance with
"known" (or control) samples. These "knowns" can be USEPA-traceable standards
(usually spiked into a pure water matrix); commercial laboratory-prepared solutions
of target analytes in a water or solid matrix; or (in the case of GC or GC/MS
analyses) solutions of surrogate compounds which can be spiked into every sample
and are designed to mimic the behavior of target analytes without interfering with
their determination. In each case, the recovery of the analyte is measured as a
percentage, correcting for analytes known to be present in the original sample if
necessary (as in the case of a matrix spike analysis). For commercial or USEPA-
supplied known solutions, this recovery is compared to the data that accompany the
solution. For surrogate compounds, recoveries are compared to information
obtained from either the commercial lab or from the USEPA Certified Laboratory
Program (CLP) acceptable recovery tables.

If recoveries do not meet the required criteria, then the analytical data for the batch
(or, in the case of surrogate compounds, for the individual sample) are considered
potentially inaccurate. Investigation of the cause of the problem and corrective
action will follow the procedures of Section 15.0 -- Corrective Actions and
Section 11.0 -- FDEP SOPs. The laboratories performing analyses will be
expected to conduct routine accuracy checks as specified in the laboratory Quality
Assurance Project Plan and by Section 9.0 -- FDEP SOPs.

5.3.2 Precision

The precision of a particular analysis is measured by assessing its performance with
duplicate or replicate samples. Duplicate samples are pairs of samples collected in
the field at the same time/location and transported to the laboratory as distinct
samples. For most purposes, precision is determined by the analysis of replicate
pairs (ie., 2 samples prepared at the laboratory from one original sample).
Replicate pairs of spiked samples, known as matrix spike/matrix spike duplicate
samples, should be used for precision studies.

Precision is calculated in terms of Relative Percent Difference (RPD), which is
expressed as follows:

Relative Percent Difference (RPD)

|A-B| x200
RPD =—73°g
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Where: A = concentration in sample A
B = concentration in sample B

RPDs (or other appropriate equations, see Section 9.0 -- Minimum Quality
Control Requirements and Routines to Calculate and Assess Precision and
Accuracy) must be compared to the QC acceptance criteria or control limits
specified for the method by the laboratory Quality Assurance Project Plan. The
laboratory must investigate the cause of RPDs that fall outside stated acceptance
limits. Reports of results of laboratory investigations will be included in periodic
reports to the NWFWMD on quality assurance.

5.3.3 Completeness
Completeness for each parameter is calculated as follows:
Number of successful analyses

Completeness = x 100.
Number of requested analyses

NWFWMD's target value for completeness is 100 percent for all parameters;
however, a completeness value of 95 percent is considered acceptable. Incomplete
results for requested analyses will be reported to the EIC in the quarterly progress

reports.
5.3.4 Representativeness

The characteristic of representativeness is not quantifiable. Subjective factors that
must be taken into account are as follows:

o The degree of site homogeneity;
« The degree of homogeneity of a sample taken from one point on a site; and
o The information on which a sampling plan is based.

To maximize representativeness of results, sampling techniques and sample
locations are carefully chosen so that they provide laboratory samples
representative of both the site and the specific area. Within the laboratory,
precautions are taken to extract from the sample bottle an aliquot representative of
the whole sample. This includes premixing the sample in the sample container and
discarding large pebbles from soil samples.
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5.4 QA/QC Targets

Target values for detection limit, percent spike recovery, RPD of
duplicates/replicates, etc. will be those cited in Section 6.5.2 -- Ground Water
Sample Collection. It is important to note that tabulated values are not always
attainable. For example, high contaminant concentrations, sample
nonhomogeneity, and matrix interferences can preclude achievement of target
detection limits or other QC criteria. In such instances, the quarterly project report
to the EIC will indicate the occurrence and cause of any deviation from the
tabulated detection limits or any other noncompliance with specified QC criteria.
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6.0 FIELD MEASUREMENTS AND SAMPLING

The field measurement and sampling procedures to be followed, and precautions to
be required throughout the Corry Station NTTC investigation are described or
referenced in the following sections. Also included are the instructions necessary
for associated activities, such as equipment decontamination, if sampling is to
achieve its quality objectives. Sampling procedures for different media, sample
preservation, field QA/QC sample practlces and equlpment decontammatlon will
generally follow the Sta : abora pera :

s of the FDEP (FDEP SOPs)

Site assessments will include soil and sediment sampling, and ground water
sampling from surficial and main-producing zone monitoring wells. Public supply
wells will be subject to sampling, purge water sampling and GAC backwash

sampling.

The field measurement procedures described below summarize those found in
Section 7.0 -- FDEP SOPs. The sampling procedures are a condensed version of
those found in Section 4.0 -- FDEP SOPs, which should be consulted for complete
details if there is any doubt as to the exact procedure to be used in a particular
circamstance. All sampling references must be available in the field for
consultation.

6.1 Field Parameter Measurements

Field measurements of pH, temperature, dissolved oxygen, and specific conductivity
will be made using a flow-through cell. This device allows a more representative
reading of these ground water parameters and minimizes changes in the test water
caused by exposure to the atmosphere.

Field measurements of pH, temperature, dissolved oxygen, and specific conductivity
shall be determined and recorded as a part of the well purging procedure. Once the
purge discharge line has been connected to the flow-through cell and the meters
have been calibrated, recording of field parameters shall begin. Field parameters
shall periodically be recorded in the field notebook, during the course of purging.
When the field parameters have stabilized and purging is complete, the final set of
field parameter values shall be recorded in the field notebook. Purge beginning and
ending times shall also be recorded. Field parameters for public supply wells shall
be determined in a similar manner (i.e. via use of a flow-through cell until values
stabilize).
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A discussion of the calibration and use of individual meters is provided in Section
13.0 -- Calibration Procedures and Frequency.

6.1.1 Organic Vapor Meters and Field Screening for Organics

A soil head space survey will be conducted by screening selected samples in the field
for volatile organics using a Flame Ionization Detector (FID) organic vapor analyzer
(OVA) in the survey mode. The screening process is as follows:

A water bath or ice chest is prepared to provide a medium in which to
equilibrate the temperature of screening samples collected.

Samples are collected by filling 2 16-0z jars with soil to half the container
volume, and promptly capped.

Following collection, each sample is promptly placed into the temperature
equilibrating medium. As a general rule, headspace readings will be
taken after the samples have equilibrated at 70° F for a time period of 5
minutes.

At the end of the equilibration period for each sample, the container lid is
removed to allow the insertion of the OVA prove. The readings obtained
on the OVA in ppm will be recorded in the field notebook. OVA readings
will be distinguished as peaks, sustained or unstable depending on the
response observed.

One sample will be measured with a carbon-tip filter attached to the OVA
probe, and the other sample will be measured with no carbon-tip filter.
Both readings obtained on the OVA in ppm will be recorded in the field
notebook. The carbon filter will allow naturally occurring methane to be
distinguished from other volatile organics.

The OVA screening is conducted in a sheltered area, affording protection
from the potentially adverse affects of wind, precipitation and direct
sunlight.

Because atmospheric conditions are dynamic, fluctuating to some degree
during the course of a day, pertinent information such as ambient
temperature, percent humidity and periods of sunlight to cloudiness will
be recorded during the screening investigation. These conditions will be
monitored, equilibration times adjusted, and OVA measurements
evaluated, taking into consideration atmospheric fluctuations.
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Use of the FID OVA is further discussed in Section 13.3.6 -- Organic Vapor
Meters and in Work Plan Section 8.5 -- Soil Headspace Survey.

Sufficient clean equipment should be transported to the field so that an entire
weeks worth of sampling can be conducted without the need for field cleaning. All
field sampling equipment shall be precleaned in-house (office, lab, or base of field
operations) prior to arrival on-site. In-field cleaning and decontamination shall be
documented in the field records. These records shall specify the type of equipment
that is cleaned and the specific protocols that are used (reference to SOPs and
QAPP for the cleaning protocols is acceptable).

All field sampling equipment that comes in contact with the sample must be
cleaned/decontaminated before use. The procedures that are applicable to the field
sampling equipment used in this project are outlined below. Laboratory equipment
cleaning procedures are detailed in the laboratory Quality Assurance Project Plan.

6.2.1 Cleaning Liquids and Solvents

All detergents, solvents, analyte-free water, and acids needed for field sampling
operations shall be provided by the subcontractor responsible for this activity.

Detergents -- Detergents specified in this document refer to Liquinox (or
equivalent).

Solvents -- Solvents used in routine cleaning procedures shall be pesticide grade or
nanograde isopropanol. Pesticide grade and nanograde are synonymous.

Analyte-free water -- Analyte-free water sources shall be subject to the following
criteria:
a. Analyte-free water is water in which all analytes of interest and all
interferences are below method detection limit.

b. This type of water shall be obtained from a reputable source and
documentation shall be maintained to demonstrate reliability and purity of
analyte-free water sources (i.e. results from field and equipment blanks). As a
general rule, the following types of water should be used:

1. Milli-Q (or equivalent) - suitable for all analyses
2. Organic-free - may be suitable for only VOCs and extractable organics
3. Deionized water - only for inorganic analyses (metals, nutrients, etc.)
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c. Analyte-free water shall always be used for blank preparation and for the final
in-house decontamination rinse.

d. Analyte-free water shall be transported to the field in containers of suitable
construction.

Acids -- All acids used for cleaning and preservation shall be reagent grade or
better.

10 percent hydrochloric acid is prepared by mixing 1 part concentrated hydrochloric
acid with 3 parts deionized water. 10 percent nitric acid is prepared by mixing 1
part concentrated nitric acid with 5 parts deionized water.

Once cleaned, sampling equipment shall be wrapped and sealed to prevent
contamination during storage or transport from or to the field. Decontaminated
field equipment shall be protected from environmental contamination by securely
wrapping and sealing with aluminum foil (grocery store foil is acceptable). Clean,
disposable plastic bags may be used if the equipment is first wrapped in foil.
Containers are capped with aluminum, Teflon film, or their cleaned lids.

All spent cleaning solutions and solvents generated by field decontamination shall
be disposed of in the following manner. Waste soapy water, tap water, deionized
water, rinse water and acid rinse solutions shall be collected in a 5 gal plastic
container and disposed of to the sanitary sewer system serving Corry Station, at an
access point designated by the Activity Environmental Coordinator. Waste aqueous
solutions shall be disposed of on a daily basis. Spent isopropanol shall be collected
in a separate 5 gal plastic container and allowed to volatize on site.

6.3.1 In-field Cleaning of Teflon Bailers and Other Teflon Equipment

Frequency -- Prior to second and all subsequent uses of equipment in field.

1. Clean with tap water and lab grade soap (Liquinox or equivalent) using a brush,
if necessary, to remove particulate matter or surface film. Do not clean visibly
heavily-contaminated equipment in the field. Such rigorous cleaning procedures

should be performed at the base of operations.

2. Rinse thoroughly with tap water.
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3. Rinse with 10-15 percent reagent grade nitric acid (HNO;) or 10-15 percent
reagent grade hydrochloric acid (HCI).

4. Rinse thoroughly with deionized water (DI). Enough water shall be used to
ensure that all equipment surfaces are flushed with water.

5. Rinse twice with isopropanol. One rinse may be used as long as all equipment
surfaces are thoroughly wetted with free-flowing solvent.

6. Rinse thoroughly with analyte-free water (Section 6.2.1 -- Cleaning Liquids
and Solvents) and allow to air dry as long as possible.

7. Cleaned equipment shall be wrapped (if appropriate) in aluminum foil to prevent
contamination during handling and transport.

8. If no further sampling (and by inference, in-field cleaning) is to be performed
with a given piece of equipment prior to returning to base of operations,
equipment must be rinsed with tap water immediately after use.

6.3.2 In-house Cleaning of Teflon Bailers and Other Teflon Equipment

Frequency -- Prior to transport of equipment to field.

Rigorous cleaning procedures should be performed at the base of operations, in a
contaminant-free environment. Cleaning protocols are as per Section 6.3.1 above,
with the exception that:

1. Hot tap water is substituted for tap water (Steps 1 and 2 of Section 6.3.1).

2. Clean equipment is allowed to air dry overnight (Step 6 of Section 6.3.1).

3. Itis always appropriate to wrap cleaned, dry equipment in aluminum foil (Step 7
of Section 6.3.1).

In the case of heavily-contaminated equipment the following additional protocols
may be required to effect in-house cleaning, before commencing Steps 1 through 7 in
Section 6.3.1 above.

1. Prerinse equipment using the following solvents in the order described: acetone-
hexane-acetone.

2. Wash, scrub if necessary, in hot tap water and detergent solution. In extreme
cases, it may be necessary to steam-clean the field equipment before proceeding
with the next step.
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3. If the field equipment cannot be cleaned utilizing these procedures, it should be
discarded, unless further cleaning with stronger solvents and/or oxidizing
solutions are effective.

6.3.3 In-field Cleaning of Stainless Steel Equipment

Frequency -- Prior to second and all subsequent uses of equipment in field.

Cleaning protocols are as per Section 6.3.1 above, with the exception that:

1. No acid rinse is used (Step 3 of Section 6.3.1).

2. If no further sampling (and by inference, in-field cleaning) is to be performed
with a given piece of equipment prior to returning to base of operations,
equipment must be rinsed with tap water immediately after use.

6.3.4 In-house Cleaning of Stainless Steel Equipment

Frequency -- Prior to transport of equipment to field.

Cleaning protocols are as per Section 6.3.2 above, with the exception that:
1. No acid rinse is used (Step 3 of Section 6.3.1).

6.3.5 In-field Cleaning of Analyte-free Water Containers

Frequency -- Procedure is not performed in field.

6.3.6 In-house Cleaning of Analyte-free Water Containers

Frequency -- Prior to refilling.

Cleaning protocols are as per Section 6.3.2 above, with the exception that:

1. In the case of a high density polyethylene or polypropylene container, delete Step
5 of Section 6.3.1.

2. Step 7 of Section 6.3.1 is not performed (wrap with aluminum foil).

Analyte-free Water Container caps shall be equipped with a Teflon liner.

6.3.7 In-field Cleaning of Sample Containers

Frequency -- Procedure is not performed in field.

6.3.8 In-house Cleaning of Sample Containers

Frequency -- Prior to transport of containers to field.
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The cleaning procedures used for sample containers are described in the laboratory
Quality Assurance Project Plan. Any containers that appear to be dirty should be
disposed of or returned to the laboratory. Occurrence of visibly dirty or
contaminated sample containers should be recorded in the field notebook.

6.3.9 In-field Cleaning of Submersible Purge Pump and Teflon Purge
Tubing

Frequency -- Prior to second and subsequent uses of equipment in field.

1. Disconnect purge pump and Teflon purge tubing from "non-inert" purge tubing.
Pump a sufficient amount of soapy water through pump and Teflon purge tubing
to flush out any residual purge water.

2. Using a brush, scrub the exterior of the Teflon purge tubing and pump with
soapy water. Rinse soap from the outside of the purge tubing and pump with tap

water.

3. Pump a sufficient amount of tap water through the purge tubing to flush out
soapy water.

4. Pump a sufficient amount of deignized water through the hose to flush out the
tap water.

5. Rinse the outside of the pump housing and purge tubing with deionized water
(approximately 1/4 gallon).

6. Place equipment in a clean polyethylene bag, or wrap in polyethylene film or
aluminum foil to prevent contamination during storage or transit.

6.3.10 In-house Cleaning of Submersible Purge Pump and Teflon Purge
Tubing

Frequency -- Prior to transport of equipment to field.

1. Disconnect purge pump and Teflon purge tubing from "non-inert" purge tubing.
Pump a sufficient amount of hot, soapy water through pump and Teflon purge
tubing to flush out any residual purge water.

2. Using a brush, scrub the exterior of the Teflon purge tubing and pump with hot,
soapy water. Rinse soap from the outside of the purge tubing and pump with hot

tap water.
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Pump a sufficient amount of tap water through the purge tubing to flush out
soapy water.

Pump a sufficient amount of deionized water through the hose to flush out the
tap water.

Rinse the outside of the pump housing and purge tubing with deionized water
(approximately 1/4 gallon).

Place equipment in a clean polyethylene bag, or wrap in polyethylene film or
aluminum foil to prevent contamination during storage or transit.

6.3.11 In-field Cleaning of "Non-inert" Purge Tubing

Frequency -- Procedure not performed in field.

6.3.12 In-house Cleaning of "Non-inert" Purge Tubing

Frequency -- Prior to transport of equipment to field.

1.

Connect purge pump and Teflon purge tubing to non-inert purge tubing. Pump a
sufficient amount of hot, soapy water through entire ensemble to flush out any
residual purge water.

Uncoil all tubing from spool. Using a brush, scrub the exterior of all tubing and
pump with hot, soapy water. Rinse soap from the outside of all purge tubing and
pump with hot tap water. Rinse hose with deionized water and recoil onto spool.

Pump a sufficient amount of tap water through the purge tubing to flush out
soapy water.

Pump a sufficient amount of deionized water through the hose to flush out the
tap water.

Rinse the outside of the pump housing and purge tubing with deionized water.

Place equipment in a clean polyethylene bag, or wrap in polyethylene film or
aluminum foil to prevent contamination during storage or transit.

6.3.13 In-field Cleaning of Water Level Measurement Devices

Frequency -- Prior to second and subsequent uses of equipment in field.

1.
2.

Wash with laboratory detergent and tap water.
Rinse with tap water.
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3. Rinse with deionized water.
4. Allow to air dry as long as possible.

6.3.14 In-house Cleaning of Water Level Measurement Devices

Frequency -- Prior to transport of equipment to field.

Wash with laboratory detergent and tap water.

Rinse with tap water.

Rinse with deionized water.

Allow to air dry overnight.

Cleaned equipment shall be wrapped in aluminum foil to prevent contamination
during handling and transport.

AN e

6.3.15 In-field Cleaning of Flow-through Cell for Field Parameters
Frequency -- Procedure is not performed in field.
6.3.16 Imn-house Cleaning of Flow-through Cell for Field Parameters

Frequency -- Prior to each mobilization.

1. Wash with laboratory detergent and tap water.
2. Rinse with tap water.

3. Rinse with deionized water.

4. Allow to air dry overnight.

6.3.17 In-field Cleaning of Reusable Bailer Lanyards

Frequency -- Prior to second and subsequent uses of equipment in field. Cleaning
protocols are as per Section 6.3.3 above.

6.3.18 In-house Cleaning of Reusable Bailer Lanyards

Frequency -- Prior to transport of equipment to field. Cleaning protocols are as
per Section 6.3.4 above.
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Since the concentration standards and/or guidance criteria for the analytes targeted
by this investigation are in the parts per billion range, extreme care must be taken
to prevent cross-contamination. Samples shall be collected from the least to the
most contaminated sampling locations within a site (if known). Unless field
conditions justify other sampling regimens, samples shall be collected in the

following order:

a. Volatile Organic Contaminants (VOCs)

b. Extractable Organics [includes pesticides]

c. Metals

d. Organic Carbon, Inorganics and Physical Properties

Ambient or background samples shall be collected first (if known) and placed in
separate ice chests or shipping containers from more highly contaminated samples
(if known). Itis a good practice to enclose highly contaminated samples in a plastic
bag before placing them in ice chests. Ice chests or shipping containers with
samples suspected of being highly contaminated shall be lined with new, clean,
plastic bags. If possible, one member of the field team should take all the notes, fill
out tags, etc., while the other member does all of the sampling.

Protective gloves shall be worn during all purging and sample collection activities.
Gloves shall not come into contact with the sample, the interior of the container or
lip of the sample container. New, disposable, unpowdered latex gloves which are
changed and discarded after every phase of purging and sampling shall be used.

All fuel-powered equipment activities must be placed away from and downwind of
any site activities (e.g. purging, sampling, decontamination). If field conditions
preclude such placement, the sampling activities shall be conducted as far away as
possible from the fuel source(s) and the field notes must describe the conditions. If
possible, fuel handling should be done prior to the sampling day. If such activities
must be performed during sampling, the personnel must wear disposable gloves.
All fuel dispensing activities and glove disposal shall occur downwind and well
away from the sampling activities.
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6.5 Ground Water Sampling

6.5.1 Purging

To ensure a representative ground water sample from a monitor well, the well must
be purged prior to sampling. As a part of Phase II sample collection, both dedicated
and non-dedicated pumps will be used to purge wells. Dedicated pumps will be used
to purge the Corry Station public supply wells. Purging of these wells is discussed
in Section 6.5.2.3 -- Sampling Wells with In-Place Plumbing. Contractor-
supplied, non-dedicated pumps will be used to purge monitor wells constructed as a
part of Phase II. Purging of these wells is discussed below.

6.5.1.1 Purge Pumps

Refer to Table 6-1 for details of pump types and construction materials
recommended for purging in different situations. Decontamination of purging
equipment is discussed in Section 6.3 -- Decontamination/Cleaning
Procedures for Sampling Equipment.

a. Peristaltic pumps, positive-displacement bladder pumps (no-gas contact),
bladderless purge pumps, and hand pumps shall not be used to purge wells.

b. Centrifugal pumps can be utilized to purge wells having a static water level less
than 20 ft bls. Care must be taken so that purged water does not fall back into
the well casing. Disposable gloves (Section 6.4 -- Sample Collection --
General Considerations) shall be worn and discarded after positioning the
pump. New disposable gloves shall be put on prior to sampling.

c. Submersible pumps can be utilized for purging 2-in or greater diameter monitor
wells. The pump must be constructed of stainless steel and/or Teflon material
and the delivery hose shall be constructed of appropriate material (Table 6-1).
The delivery hose shall be fitted with inert stainless steel or Teflon tubing
between the pump and "other non-inert tubing" to be able to purge wells that
will be sampled for trace organics.

d. The use of bailers is not allowed for purging.
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TABLE 6-1

SAMPLING EQUIPMENT -- CONSTRUCTION AND APPROPRIATE USE

Equipment Type Construction Use Permissible Parameter Restrictions And
Groups Precautions
GROUND WATER SAMPLING
Positive Displacement Pumps
Submersible Housing (¢) Tubing (¢}
(turbine, helical SS, Teflon SS, Teflon Purging All parameter groups f; in-line, one-way
rotor, gear driven) SS or Teflon check
valve required
Sampliﬁg Sampling not allowed w/ a
non-dedicated pump
SS, Teflon Non-inert(d) Purging All parameter groups f; in-line, one-way
SS or Teflon check
valve required;
polishing
required (e)
Sampling Sampling not allowed w/ a
non-dedicated pump
Submersible ging Purging not allowed w/ non- b
(turbine, helical Non-inert Non-inert dedicated, non-inert pump
rotor, gear driven)
Sampling Sampling not allowed w/ a
non-dedicated pump
Suction Lift Pumps
Centrifugal N/A SS, Teflon Purging All parameter groups SS or Teflon
foot-valve
required
N/A Non-inert(d) Purging All parameter groups SS or Teflon
foot-valve
required;
polishing
required (e)
Bailer Teflon Purging Purging not allowed w/ bailer
Sampling (k)  All parameter groups none
SS, Non-inert Purging Purging not allowed w/ bailer

Sampling

Sampling not allowed w/ SS or non-inert bailer




TABLE 6-1
(continued)

SAMPLING EQUIPMENT -- CONSTRUCTION AND APPROPRIATE USE

Equipment Type Construction Use Permissible Parameter Restrictions And
Groups Precautions
SEDIMENT/SOILS SAMPLING
Core Barrel SS, Teflon, Glass Sampling All parameter groups gh,i
(or liner) Teflon-coated, or
Aluminum
Non-inert Physical parameters none
Scoop, spoon SS, Teflon or Sampling All parameter groups VOC samples may
or spatula Teflon-coated and compositing not be taken from
composite samples
Non-inert Physical parameters none
Mixing Tray S8, Teflon, Glass, Compositing All parameter groups VOC samples may
(Pan) Teflon coated, or or (except VOCs) not be taken from
Aluminum homogenizing composite samples
Non-inert Physical parameters none
Shovel, Hand auger, SS Sampling All parameter groups none
Bucket auger, trowel
Non-inert Physical parameters none
Split spoon SS or carbon steel Sampling All parameter groups gh
w/ Teflon insert
Shelby tube SS Sampling All parameter groups g; VOC samples
shall be taken from

the core interior

Carbon steel Physical parameters none
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KEY TO RESTRICTION AND PRECAUTIONS

a. Pumps may not be used for sampling except when pumps are permanently installed as a part of a drinking water system.
If installed as a part of a drinking water system, the material construction of the pump must be noted in the field
documentation (if known). In this case of a dedicated pump system, sampling for all parameter groups (including VOCs) is
permissible.

b. In the case of a permanently-installed pump which is a component of a drinking water system, purging with a pump
composed of non-inert materials is acceptable.

c. This category refers to tubing and pump housing/internal parts that are in contact with purged water.

d. "Non-inert pertains to materials which are reactive (adsorb, absorb, etc.) to the analytes being sampled. Such materials
include: polyethylene, PVC, and other plastics if organics are of interest and metallic equipment (brass, galvanized, and carbon
steel, etc.) if trace metals are of interest. In the case of a non-dedicated pump system and non-inert purge tubing, there shall be
a 5 to 10 ft length of inert tubing (SS or Teflon) between the pump and the non-inert tubing. Only this tubing shall come in
contact with well water and the tubing shall be cleaned as per the pump between each well.

e. "Polishing": When purging for organics, the entire length of tubing, or that part which comes in contact with the
formation water, shall be constructed of Teflon or SS. If non-inert materials are used, the following procedures must be
followed: 1) contact with formation waters is minimized by slowly lowering the purge pump into the water column during the
purging, thus keeping the pump near the top of the water column and minimizing the possibility of contact between the non-
inert tubing and the water column; 2) a single well volume must be removed with the purge pump subsequent to completion of
purging and before sampling begins. Tygon purge tubing must never be used for purging when organics are of interest.

f. Ifused as a non-dedicated system, the pump must be completely cleaned between wells.

g. If samples are sealed in the liner for transport to the laboratory, the sample for VOC analysis must be taken from the
interior part of the core. -

h. Liners must be constructed of stainless steel or a suitable non-metallic material. If a metallic (carbon steel, aluminum)
liner is used with the core barrel, the samples for metals shall be taken from the interior part of the core sample.

i. Aluminum foil, trays, or liners may be used if aluminum is not an analyte of interest.
j. Physical parameters consist of grain size analysis and laboratory permeability testing
k. Bailers used for VOC sampling shall be equipped with a control-flow bottom and a positive displacement filtration system.

ACRONYMS:
N/A not applicable PVC polyvinyl chloride
Ss stainless steel VOC volatile organic compound
HDPE high density polyethylene
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1.2 T ination

Prior to opening a wellhead for purging and sampling, all standing water around
the top of the well casing must be removed. Inspect the exterior protective casing
for damage and document accordingly.

To calculate the purge volume, the water level is determined by using an electronic
probe, chalked tape, etc. The depth below designated measurement point shall
always be recorded to the nearest 0.01 ft from the same reference or survey mark on
the well casing. A minimum of two readings which yield the same vertical distance
shall be taken (and recorded) to ensure accuracy. The total water column length is
obtained by subtracting the depth to the top of the water column from the total
depth of the well.

To calculate well water volume the following equation is used:
V=KD2H

Where V = volume in gallons;

K = (Pi/4)X7.48 gallons/cubic foot) = 5.87;
(Pi = 3.14159);

D = well casing diameter in feet; and

H = height of the water column in feet.

Record all measurements in the field records. Decontaminate all measuring devices
immediately after use according to Section 6.3.13 -- In-field Cleaning of Water
Level Measurement Devices.

5.5.1.3 Purging Criteri

Purging is considered complete if any 1 of these conditions is satisfied: 3 well
volumes are purged and field parameters stabilize; or at least 5 well volumes are
purged or at least 1 fully dry purge. "Stabilization" of field parameters means
consecutive readings taken at least 5 min apart are within 5 percent of each other.

Except for "low recovery" wells, all wells shall be sampled immediately upon
completion of purging. "Low recovery" wells or wells that have been purged

completely dry may be sampled as soon as sufficient sample matrix is available or
up to 10 hrs after purging.

4 1 ing T'

Equipment selection must comply with construction and configuration requirements
specified in Table 6-1. A clean protective covering may be placed around the
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wellhead during purging activities. If this protective covering becomes soiled,
ripped, etc. it must be replaced prior to sampling. The total amount of purge water
discharged must be measured during the purging operation and recorded. The flow
rate shall be determined by collecting purge water in a container of known volume
and determining the length of time required to fill the container. Record the time
that actual purging begins and ends in the field records.

In general, when non-dedicated pumps are used for purging, the purging process
shall be done with the pump as near to the top of the water column as possible to
ensure that no stagnant water remains in the well above the pump after purging.

Fuel-driven centrifugal pumps must be placed at least 10 ft from the wellhead and
downwind of the well. Disposable gloves shall be worn and discarded after
positioning the pump. New gloves shall be put on prior to sampling. If the
centrifugal pump rate exceeds the recovery rate of the well then the hose should be
lowered into the well as needed to accommodate the drawdown. The suction hose
must have a foot valve installed to prevent purge water from re-entering the well.

Electric submersible pumps should be set as near the top of the water column as
possible to ensure that all stagnant water in the casing is removed and to minimize
the contact area of the delivery hose with water column.

6.5.2 Ground Water Sample Collection

This discussion of ground water sampling techniques will outline the use of bailers,
sampling of monitoring wells, and public supply wells. The alternative devices for
sampling different matrices, required construction materials for different parameter
groups, and restrictions and precautions to be observed during sample collection are
listed in Table 6-1. Cleaning and decontamination of sampling equipment is
discussed in Section 6.3 -- Decontamination/Cleaning Procedures for
Sampling Equipment. It is recommended that the same sampling crew perform
all sampling, to minimize personnel handling variation. Ground water parameters
to be collected during the course of Phase II are found in Table 6-2.

6.5.3 Sample Containers, Preservation and Holding Times

Required ground water sample containers for different parameters are listed in
Table 6-3. All samples shall be preserved according to the requirements specified in
Table 6-3. Holding times to be observed are also included in Table 6-3. For those
samples requiring it, samples shall be preserved immediately upon collection.
USEPA has defined "immediate" as "within 15 min of sample collection". This
definition shall apply to all sample preservation.




VOC vials shall be subjected to a special handling procedure prior to filling. This
procedure shall be performed by the subcontractor performing the sample collection.

a

Place VOC vials, caps, and teflon septa in a laboratory oven set at 70° C for at
least 24 hrs;

Immediately prior to sampling trip, remove vials from oven, allowed to cool
for a minute in a contaminant-free environment;

Insert teflon septa into plastic caps (Teflon side toward vial) and screw cap
onto vials;

Place enough prepared vials for gne sample into a ziplock bag, then place bag
into a new, unused paint can, fill can with vermiculite and place lid securely

on can;

New unpowdered latex gloves shall be worn during all phases of this
procedure.

The purpose of this procedure is to minimize the potential for vial contamination.
Trip blanks shall be prepared at the time this procedure is performed, since this
procedure "restarts" the clock on the vials. To prepare trip blanks for VOC
sampling: fill a number of baked vials equal to the number that constitute one
sample; fill with VOC-free water (leaving no headspace); place blanks in a ziplock
bag and then in a can; pack with vermiculite and seal. Prepare only 1 set of trip
blanks for each cooler used to transport VOC samples.
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TABLE 6-2

SAMPLING PARAMETER LISTS

GROUP A SAMPLING PARAMETER LIST

Prep Analysis Accuracy Prcsn
Analyte Method Method Matrix Range% %RPD MDL PQL
Total Organic Carbon 415.1 415.1 \ 80 - 120 <20 1mg/l. 2mg/L
Residue, Filtrable 160.1 160.1 w 80 - 120 <20 2mg/L. 2mg/L
Residue Non-Filtrable 160.2 160.2 w 80 - 120 <20 10 mg/L. 10 mg/L
Residue, Total 160.3 160.3 w 80 - 120 <20 10 mg/L 10 mg/L
Turbidity n/a 180.1 w 80-120 <20 0.5NTU 0.5NTU

Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample
matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.




TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP B SAMPLING PARAMETER LIST

Prep Analysis Accuracy Prcsn MDL PQL
Analyte Method Method Matrix Range% % RPD ug/L pug/L
Aldrin 3510 608 w 14- 90 <44 0.01 0.05
Alpha-BHC 3510 608 w 59-103 <25 001 0.05
Beta-BHC 3510 608 w 84-112 <11 002 0.10
Delta-BHC 3510 608 w 34-122 <20 0.01 0.05
Gamma-BHC 3510 608 A 72 -108 <17 0.01 0.05
Chlordane Technical 3510 608 w 45-119 <50 0.10 1.0
p,p'-DDD 3510 608 w 80-116 <10 002 0.05
p,p-DDE 3510 608 w 61-117 <15 002 0.1
p,p'-DDT 3510 608 w 80-138 <17 002 0.1
Dieldrin 3510 608 \ 4 89-113 <11 0.02 0.1
Endosulfan I 3510 608 w 73 - 136 <30 0.01 0.05
Endosulfan IT 3510 608 w 95-125 <10 0.01 0.10
Endosulfan Sulfate 3510 608 w 85-117 <10 0.02 0.1
Endrin 3510 608 w 30 - 147 <50 002 0.1
Endrin Aldehyde 3510 608 w 88 - 128 <23 0.02 0.14
Heptachlor Epoxide 3510 608 w 78 - 124 <20 0.01 0.10
Methoxychlor 3510 608 w 77 - 149 <18 005 04
Toxaphene 3510 608 w 41-126 <50 0.5 1
PCB 1016 3510 608 w 49 - 137 <15 0.2 1
PCB 1232 3510 608 w 60 -110 <50 0.2 1
PCB 1248 3510 608 w 60-110 <50 0.2 1
PCB 1254 3510 608 w 60-110 <50 0.2 1
PCB 1260 3510 608 w 61-125 <10 0.2 1
Chlorothalonil 3510 608 w 36-128 <30 0.02 0.20
Permethrin 3510 608 w 70 -125 <50 020 050

Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample
matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP C SAMPLING PARAMETER LIST

Prep Analysis Accuracy Prcsn MDL PQL
Analyte Method Method Matrix Range% % RPD g/l png/L
Benzene 5030 624 w 86-114 <20 05 1.0
Bromodichloromethane 5030 624 w 81-110 <15 05 10
Bromoform 5030 624 w 71-120 <15 05 1.0
Bromomethane 5030 624 w 0-242 <40 05 4.0
Carbontetrochloride 5030 624 w 76 - 107 <30 05 1.0
Chlorobenzene 5030 624 w 82-124 <20 05 1.0
Chloroethane 5030 624 w 37-243 <55 0.5 1.0
2-Chloroethylvinyl ether 5030 624 w 60 - 130 <30 05 1.0
Chloroform 5030 624 w 79 - 106 <30 05 1.0
Chloromethane 5030 624 w 0-110 <30 05 1.0
1,2-Dichlorobenzene 5030 624 w 79 -116 <15 05 1.0
1,3-Dichlorobenzene 5030 624 w 86-112 <15 05 1.0
1,4-Dichlorobenzene 5030 624 w 80-109 <15 05 10
Dibromochlormethane 5030 624 w 84-117 <15 05 1.0
1,1-Dichloroethane 5030 624 w 81-117 <15 05 10
1,2-Dichloroethane 5030 624 w 82-116 <20 05 1.0
1,1-Dichloroethene 5030 624 w 67 -130 <20 0.5 10
Cis-1,2-Dichloroethene 5030 624 w 65 - 129 <30 05 1.0
Trans-1,2-Dichloroethene 5030 624 w 85-115 <20 05 10
1,2-Dichloropropane 5030 624 w 83-116 <20 05 1.0
Cis-1,3-Dichloropropene 5030 624 w 81-107 <20 05 1.0
Trans-1,3-Dichloropropene 5030 624 w 73 -108 <15 0.5 1.0
Ethylbenzene 5030 624 w 89-118 <15 05 1.0
Methylene Chloride 5030 624 w 78 - 120 <15 0.5 1.0
1,1,2,2-Tetrachloroethane 5030 624 w 70-136 <20 05 10
Tetrachloroethene 5030 624 w 79-117 <30 05 1.0
1,1,1-Trichloroethane 5030 624 w 81-116 <30 05 1.0
1,1,2-Trichloroethane 5030 624 w 76 - 118 <7.0 05 1.0
Trichloroethene 5030 624 w 77 -111 <20 0.5 1.0
Trichlorogluro-methane 5030 624 w 31-190 <40 05 1.0
Toluene 5030 624 w 80-116 <10 0.5 1.0
o-Chloro-Toluene 5030 624 w 93 - 109 <15 05 1.0
Vinyl Chloride 5030 624 w 28 -130 <17 05 1.0
Xylenes 5030 624 w 85-120 <10 05 1.0
2-Butanone (MEK) 5030 624 w 80-120 <40 10 100
Acetone 5030 624 w 80-120 <40 10 100
Carbon Disulfide 5030 624 w 80-120 <40 10 5
4-Me-2-Pentanone 5030 624 w 80 - 120 <40 10 50
2-Hexanone 5030 624 w 80 - 120 <40 10 50
Styrene 5030 624 w 80-120 <40 10 50
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Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample
matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP D SAMPLING PARAMETER LIST
Analysis Accuracy Prcsn MDL PQL
Analyte Method Matrix Range% % RPD ng/L ug/L
4-Chloro-3-Methylphenol 625 w 49-115 <42 0.8 4.0
2-Chlorophenol 625 w 40-112 <42 0.8 4.0
2,4-Dichlorophenol 625 w 67 - 131 <42 0.8 4.0
2,6-Dichlorophenol 625 w 48 - 139 <42 0.8 4.0
2,4-Dimethylphenol 625 w 21-63 <42 3.0 15
2,4-Dinitrophenol 625 w 68 - 141 <42 6.0 30
2-Methyl-4,6-Dinitrophenol 625 w 62 - 142 <42 3.0 15
2-Nitrophenol 625 w 78 - 140 <42 1.5 7.5
4-Nitrophenol 625 w 25 - 47 <42 3.0 15
Pentachlorophenol 625 w 1-157 <42 3.0 15
Phenol 625 w 32-112 <42 0.8 4.0
2,4,6-Trichlorophenol 625 w 59 -123 <42 0.8 4.0
Acenaphthene 625 w 58 - 118 <42 0.8 4.0
Acenaphthylene 625 w 56-116 <42 0.8 4.0
Anthracene 625 w 77-113 <42 0.8 4.0
Azobenzene 625 w 66 - 110 <42 0.8 4.0
Benzo[a]anthracene 625 w 81-97 <42 0.8 4.0
Benzo[blfluoranthene 625 w 62 - 98 <42 0.8 4.0
Benzo[k]fluoranthene 625 w 76 - 86 <42 0.8 4.0
Benzo[a]pyrene 625 w 72 -92 <42 0.8 4.0
Benzolg,h,i]perylene 625 w 70 - 102 <42 1.5 7.5
Benzl butyl phthalate 625 w 68 - 106 <42 0.8 4.0
Benzidine 625 w 34-120 <42 50 250
Bis(2-Chloroethyl)-Ether 625 w 43 - 63 <42 0.8 4.0
Bis(2-Chloroethoxy)-Methane 625 w 43 - 153 <42 0.8 4.0
Bis(2-Chloroispropyl)-Ether 625 w 57-89 <42 1.5 175
Bis(2-Ethylhexyl)-Phthalate 625 w 54 - 180 <42 2.5 13
4-Bromophenylphenyl 625 w 87-133 <42 0.8 4.0
Chrysene 625 w 79 - 95 <42 0.8 4.0
2-Chloronaphthalene 625 w 28 -100 <42 0.8 4.0
4-Chlorophenylphenyl Ether 625 w 71-143 <42 0.8 4.0
Dibenzala,h]anthracene 625 w 69 -99 <42 15 7.5
1,2-Dichlorobenzene 625 w 55 - 127 <42 1.5 7.5
1,3-Dichlorobenzene 625 w 52-118 <42 15 7.5
1,4-Dichlorobenzene 625 w 12-108 <42 15 7.5
3,3"-Dichlorobenzidine 625 w 52-130 <42 1.5 7.5
Diethylphthalate 625 w 65 - 135 <42 2.5 13
Dimethylphthalate 625 w 10- 130 <42 0.8 4.0
Di-n-butyl phthlate 625 w 72 - 141 <42 0.8 4.0
2,4-Dinitrotoluene 625 w 40 - 121 <42 15 7.5
2,6-Dinitrotoluene 625 w 55-141 <42 15 7.5
Fluoranthene 625 w 79 - 121 <42 0.8 4.0
Fluorene 625 w 68 - 126 <42 0.8 4.0
Hexachlorobenzene 625 w 92-132 <42 0.8 4.0
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP D SAMPLING PARAMETER LIST
Analysis Accuracy Prcsn MDL PQL
Analyte Method Matrix Range % % RPD ug/L ng/L
Hexachlorobutadiene 625 w 39-105 <42 3.0 15
Hexachloro-Cyclopentadiene 625 w 25-111 <42 12 60
Hexachloroethane 625 w 54 -126 <42 3.0 15
Indeno(1,2,3-c,d]pyrene 625 w 56 - 102 <42 15 7.5
Isophorone 625 w 56 - 120 <42 0.8 4.0
Naphthalene 625 A 42-133 <42 0.8 4.0
Nitrobenzene 625 w 52 -196 <42 0.8 4.0
N-nitrosodimethylamine 625 w 45-126 <42 15 75
N-nitrosodi-n-Propylamine 625 w 41-131 <42 0.8 4.0
N-nitrosodiphenylamine 625 w 31-120 <42 0.8 4.0
Phenanthrene 625 w 65 - 128 <42 0.8 4.0
Pyrene 625 w 66 -124 <42 0.8 4.0
1,2,4-Trichlorobenzene 625 w 12-132 <42 0.8 4.0
Acetophenone 625 w 35-131 <42 0.8 4.0
2-Acetylamino-Fluorene 625 w 58 - 128 <42 1.5 7.5
Aldrin 625 w 15-120 <42 0.8 4.0
4-Aminobiphenyl 625 w 31-146 <42 0.8 4.0
Aniline 625 w 25 -120 <42 0.8 4.0
Alpha-BHC 625 w 33-119 <42 1.5 75
Beta-BHC 625 w 36-131 <42 1.5 7.5
Ganna-BHC 625 w 41-131 <42 1.5 7.5
Delta-BHC 625 w 23 -141 <42 3.0 15
Benzylalcohol 625 w 20 - 140 <42 1.5 7.5
4-Chloroaniline 625 w 31-142 <42 0.8 4.0
4,4-DDD 625 w D-130 <42 0.8 4.0
4,4-DDE 625 w 23-133 <42 0.8 4.0
44'-DDT 625 w D-125 <42 1.5 7.5
Dibenzofuran 625 w 19-108 <42 0.8 4.0
Dieldrin 625 w 38 - 127 <42 1.5 7.5
Dimethylaminoazobenzene 625 w 18-109 <42 0.8 4.0
7,12-Dimethylbenz(A)anthracene625 w 42-120 <42 0.8 4.0
1,3-Dinitrobenzene 625 w 35-116 <42 1.5 7.5
Dinoseb 625 w 28-138 <42 12 60
Diphenylamine 625 w 15-135 <42 0.8 4.0
Endosulfan I 625 w D-118 <42 12 60
Endosulfan II 625 w D-118 <42 12 60
Endosulfan Sulfate 625 w D-103 <42 3.0 15
Endrin 625 w D-133 <42 6.0 30
Endrin Aldehyde 625 w D-141 <42 6.0 30
Ethyl Methanesulfonate 625 w 36 - 141 <42 0.8 4.0
Hexachloropropene 625 w 15 -120 <42 6.0 30
Isosafrole 625 w 40- 132 <42 0.8 4.0
Methapryilene 625 w D-140 <42 3.0 15
3-Methylcholanthrene 625 w 40-120 <42 15 7.5
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP D SAMPLING PARAMETER LIST

Analysis Accuracy Prcsn MDL PQL
Analyte Method Matrix Range % % RPD ng/L ug/L
Methyl Methanesulfonate 625 w 40-120 <42 0.8 4.0
2-Methylnaphthalene 625 w 22 - 160 <42 0.8 4.0
1,4-Napthaquinone 625 w 21-136 <42 100 500
1-Naphthylamine 625 w 32-120 <42 0.8 4.0
2-Nitroaniline 625 \ D-138 <42 1.5 7.5
3-Nitroaniline 625 w D-138 <42 1.5 7.5
4-Nitroaniline 625 w D-138 <42 1.5 7.5
5-Nitro-o-toluidine 625 w 10-114 <42 1.5 7.5
4-Nitroquinoline-1-oxide 625 w D-127 <42 12 60
N-Nitrosodiethylamine 625 w 16 - 149 <42 0.8 4.0
N-Nitrosomethylethylamine 625 w 10 - 146 <42 1.5 7.5
N-Nitrosopiperidine 625 w 28 -116 <42 0.8 4.0
N-Nitrosopyrrolidine 625 w 26 -132 <42 0.8 4.0
PCB-1016 625 w 19-121 <42 300 1500
PCB-1221 625 \ 19-121 <42 300 1500
PCB-1232 625 w 19-121 <42 300 1500
PCB-1242 625 w 19-121 <42 300 1500
PCB-1254 625 w 19-121 <42 300 1500
PCB-1260 625 w 19-121 <42 300 1500
PCB-1262 625 w 19-121 <42 300 1500
Pentachlorobenzene 625 w 42 -119 <42 0.8 4.0
Pentachloroethane 625 w 29-112 <42 100 500
Pentachloronitrobenzene 625 w 15-136 <42 3.0 15
Phenacetin 625 w 29-121 <42 0.8 4.0
2-Picoline 625 w 32-128 <42 0.8 4.0
Pyridine 625 w 44 -130 <42 0.8 4.0
Safrole 625 w D-116 <42 3.0 15
1,2,4,5-Tetrachlorobenzene 625 w 42 -132 <42 0.8 4.0
o-Toluidine 625 w 32 -146 <42 0.8 4.0
2,4,5-Trichlorophenol 625 w 41-128 <42 0.8 4.0
1,3,5-Trinitrobenzene 625 w 28 - 136 <42 12 60
Toxaphene 625 w 14 -142 <42 500 2500
m,p-Cresol 625 w 25-132 <42 0.8 4.0
0-Cresol 625 w 21-127 <42 0.8 4.0
Carbazole 625 w 35-140 <42 1.5 7.5
3,3'Dimethyl Benzidine 625 w 34 -120 <42 50 250
Heptachlor 625 w D-172 <42 15 7.5
Heptachlor Epoxide 625 w 71-110 <42 1.5 7.5
2-Naphthylamine 625 w 32-120 <42 0.8 4.0
N-Nitrosodi-n-butylamine 625 w 13- 198 <42 0.8 4.0
2,3,4,6-Tetrachlorophenol 625 w 48 - 128 <42 15 7.5
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Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample

matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.

D in the Accuracy Range denotes use of a "detection" as the lower limit on accuracy.
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP E SAMPLING PARAMETER LIST

Prep Analysis Accuracy Prcsn MDL PQL
Analyte Method Method Matrix Range% %RPD g/ png/L
Aldrin 3550 8080 s 55-111 <35 0.47 1.7
Benfluralin 3550 8080 s 45-120 <50 070 33
Alpha-BHC 3550 8080 s 50- 94 <60 04 1.7
Beta-BHC 3550 8080 s 61-125 <30 0.7 3.3
Delta-BHC 3550 8080 s 42-114 <47 04 1.7
Gamma-BHC 3550 8080 s 54 -106 <50 04 1.7
Chlordane Technical 3550 8080 s 45-119 <50 5 33
Gamma Chlordane 3550 8080 s 45 -120 <50 0.40 1.7
Alpha Chlordane 3550 8080 s 45 - 120 <50 0.40 1.7
p,p'-DDD 3550 8080 s 58 - 130 <30 0.7 3.3
p,p'-DDE 3550 8080 s 58 -130 <50 0.7 3.3
p,p-DDT 3550 8080 s 74-134 <30 0.7 3.3
Dieldrin 3550 8080 s 65 - 125 <30 0.7 1.7
Endosulfan I 3550 8080 s 65 -121 <30 0.4 3.3
Endosulfan II 3550 8080 s 68 - 132 <30 0.4 33
Endosulfan Sulfate 3550 8080 s 60-124 <30 0.7 33
Endrin 3550 8080 s 30 - 147 <50 0.7 3.3
Endrin Ketone 3550 8080 s 45-120 <50 0.70 3.3
Endrin Aldehyde 3550 8080 s 16 -144 <50 0.7 3.3
Heptaclor 3550 8080 S 51-127 <40 04 1.7
Heptachlor Epoxide 3550 8080 s 78 -112 <40 0.4 3.3
Methoxychlor 3550 8080 s 82-122 <30 1.7 13.3
Mirex 3550 8080 s 45-120 <50 0.70 3.3
Oxadiazon 3550 8080 s 45-120 <50 0.70 33
PCNB 3550 8080 s 50 - 100 <50 1.7 3.3
Toxaphene 3550 8080 s 41-126 <50 17 33
PCB 1016 3550 8080 s 50 -120 <50 7 33
PCB 1221 3550 8080 s 15-178 <50 7 33
PCB 1232 3550 8080 s 60-110 <50 7 33
PCB 1242 550 8080 s 60 -120 <50 7 33
PCB 1248 3550 8080 s 60-110 <50 7 33
PCB 1254 3550 8080 s 60-110 <50 7 33
PCB 1260 3550 8080 s 50-110 <50 7 33
Carbophenothion 3550 8080 s 50-130 <50 1.0 6.6
Chlorothalonil 3550 8080 s 50-110 <50 0.7 6.6
Dicofol 3550 8080 s 50-120 <50 0.7 13
Pendimetalin 3550 8080 s 50-120 <50 1.7 6.6
Trifluralin 3550 8080 s 40 - 120 <50 0.7 3.34
Cypermethrin 3550 8080 s 50-125 <50 1.7 7
Permethrin 3550 8080 s 50-125 <50 1.7 7
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Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample

matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.
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TABLE 6-2
(continued)

SAMPLING PARAMETER LISTS

GROUP F SAMPLING PARAMETER LIST

Prep Analysis Accuracy Prcsn MDL PQL
Analyte Method Method Matrix Range% % RPD ng/L ug/L
Iron 3005, 3015 200.7 w 80 - 120 <20 3 10
Turbidity n/a 180.1 w 80-120 <20 0.5NTU 0.5NTU

Matrices are denoted as follows:
w: ground water
s: soil and sediment

RPD is the relative percent difference.

MDL is the Method Detection Limit, which is defined as the minimum concentration of an analyte
that can be measured by the method with 99 percent confidence of its presence in the sample

matrix.

PQL is the Practical Quantitation Limit, which is the lowest level of concentration that can be
reliably achieved within specified limit of precision and accuracy during routine laboratory
operating conditions.
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TABLE 6-3
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES AND HOLDING TIMES

(WATER SAMPLES)
PARAMETER CONTAINER(1) PRESERVATION(2,3) MAX HOLD TIME(4)
Inorganic Tests:
Organic carbon PG Cool, 4°C, HCl or H,SO,, 28 days
topH<2
Residue, total P,G Cool, 4°C 7 days
Residue, filterable P,G Cool, 4°c 7 days
Residue, Nonfilterable P,G Cool, 4°C 7 days
Turbidity P,G Cool, 4°C 48 hours
Organic Tests: (note 5)
Pesticides G, Teflon- Cool 4°C, 7 days until
lined cap store in dark extraction, 40 days
after extraction
Base/Neutral/Acid Extractables G, Teflon- Cool, 4°C, store in dark 7 days until
lined cap extraction, 40 days
after extraction
VOCs G, Teflon- Cool, 4°C 7 days
' lined septum Cool, 4°C, HCl to pH < 2 (note 6) 14 days
Metals:
Fe P,G HNO,topH < 2 6 months
NOTES:

1. Polyethylene (P) or Glass (G).
2. Sample preservation should be performed immediately upon sample collection.

3. When any sample is to be shipped by common carrier or sent through the United States Mails, it must comply with the
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). The person offering such material for
transportation is responsible for ensuring such compliance. For the preservation requirements of Table II, the Office of
Hazardous Materials, Materials Transportation Bureau, Department of Transportation has determined that the
Hazardous Materials Regulations do not apply to the following materials: Hydrochloric acid (HCL) in water solutions at
concentrations of 0.04 percent by weight or less (pH about 1.96 or greater); Nitric acid (HNO3) in water solutions at
concentrations 0.15 percent by weight or less (pH about 1.62 or greater); Sulfuric acid (H2S04) in water solutions at
concentrations of 0.35 percent by weight or less (pH about 1.15 or greater); and Sodium hydroxide (NaOH) in solutions at
concentrations of 0.080 percent by weight or less (pH about 12.30 or less).

4. Samples should be analyzed as soon as possible after collection. The time listed are the maximum times that samples may
be held before analysis and still be considered valid.

5. Guidance applies to samples o be analyzed by GC, L.C, or GC/MS for specific compounds.

6. Sample receiving no pH adjustment must be analyzed within seven days of sampling.
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TABLE 6-4

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, HOLDING TIMES
AND SAMPLE SIZE (SOIL SAMPLES)

PARAMETER GROUP PRESERVATION CONTAINER MAX HOLD TIME
VOCs (2) Glass, 40 ml vial or 14 days until
4 oz widemouth with extraction, 40
Teflon and silicone septum days after
(50 grams sample) extraction.
Base/Neutral/Acid Extractables 2) Glass, 8 oz. 14 days until
widemouth with extraction, 40
Teflon-lined cap days after
(50 grams sample) extraction.
Pesticides (¢)) Glass, 8 oz. 14 days until
widemouth with extraction, 40
Teflon-lined cap days after
(50 grams sample) extraction.
Sieve Analysis n/a Glass or plastic, n/a
16 oz. widemouth
(1,000 gram sample)
Falling Head Permeameter n/a Glass or plastic, n/a
16 oz. widemouth
(1,000 gram sample)
NOTES:

(1). VOC sample shall not be homogenized (mixed) prior to filling container. Container must be filled by packing as much

sample into it leaving minimal headspace. Field samples cannot be composited for analysis.

(2). Soils and sediments shall be kept cool at 4C from collection time until analysis.




6.5.3.1 Sampling with Pumps

With the exception of the dedicated pumps in the Corry Station public supply wells,
pumps shall not be used to collect samples. Sampling of public supply wells is
discussed in Section 6.5.2.3 -- Sampling Wells with In-Place Plumbing

2 1i ith Bailer,

The following procedures describe general bailing techniques. Field personnel shall
wear disposable gloves during all phases of bailer handling and sample collection.
Gloves shall be replaced regularly during purging and sampling activities,
particularly between cessation of purging and commencement of sampling. Bailer
lanyards may be disposable (braided or monofilament nylon or reusable (stainless
steel or teflon-coated). Disposable lanyards shall be replaced between monitor
wells. Reusable lanyards must be decontaminated between monitor wells according
to Section 6.3.17 -- In-field Cleaning of Reusable Bailer Lanyards. Bailer
lanyards shall be handled so as not touch to anything except the sampler's hands
and the well casing. All lanyards must be securely fastened to the bailer.

Lower the bailer slowly and gently into contact with the water so that agitation of
the water column is minimized. Prior to sample collection, and immediately after
purging, 5 bailer volumes shall be removed and discarded. Attempt to sample from
the same depth in the well each time, preferably just below the water surface. Do
not allow the bailer to touch the bottom of the well so that bottom sediments are not
incorporated into the sample. Retrieve the bailer smoothly.

The sample collection sequence is as follows:

a. Volatile Organic Contaminants (VOCs)

b. Extractable Organics [includes pesticides]

c. Metals

d. Organic Carbon, Inorganics and Physical Properties

Volatile organic compounds (VOCs) are among the most difficult compounds to
sample. Because these volatilize at low temperatures, they will readily escape from
ground water samples. But because they are ubiquitous chemical compounds, they
are also readily added to a sample. To effectively sample for VOCs, the collection
process must be clean, gentle, and rapid. The VOC sample shall be collected
immediately after purging the well. To minimize the possibility of cross-
contamination, empty VOC vials will be transported to the field in new, unused
paint cans. Filled VOC vials will be transported to the laboratory in paint cans
packed with vermiculite.
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1. Be sure all gas-powered equipment is located downwind of the well.

2. Wearing new unpowdered latex gloves, remove the VOC vials from the paint
can. Examine each for any obvious defects or contaminants. Discard any vials
which appear flawed. Document disposal in field notebook.

3. Add 5 drops of 1:1 hydrochloric acid (supplied by laboratory) to each vial, placing
the Teflon-coated lid on top of the vial afterwards. Add 5 drops of acid to a
fourth pH test vial also. NOTE: Vials for VOCs are not rinsed with sample.
Safety glasses shall be worn during addition of acid to vials.

4. Unwrap the foil from the pre-cleaned bailer and firmly attach a bailer line to the
bailer top.

5. Gently lower the bailer into the top of the water column, allow it to fill
completely, and retrieve, carefully handling the bailer lines. Discard the bailer
contents and repeat for 5 bailer volumes.

6. After acclimating the bailer to the sample matrix, fill the bailer again and attach
a control-flow bottom to the bailer.

7. Fill the pH test vial to the rim with sample. Screw the lid on and invert the vial
2-3 times to mix the preservative and the sample. Quickly check the test sample
with pH paper to verify that the pH is between 1 and 2. If the pH of the test
sample is greater than 2, do not add more acid to the sample vials. Instead,
state in the comment section of the field custody sheet that the VOC sample has
a pH greater than 2. This will alert the laboratory to analyze the sample within
7 days of receipt. This rarely should occur.

8. Discard the pH test sample and vial and allow approximately 100 ml of sample
to flow through the bailer bottom, adjusting the flow until it is a slow steady
stream.

9. Now fill the first sample vial, allowing the sampl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>